CHAPTER III

PHYSICAL PROPKUTIKH OF METALS

i. The Crystalline Structure of Metals,1 -- When polished
sections of pure metals and alloys are examined under the
microscope they are ween to be made up of crystalline grains,
which in turn are composed of smaller grains visible under higher
magnification. The grains are often of irregular outline, but
sometimes present roughly the outline of a eross-seetlon of the
common crystal form in which the metal crystallines. Thus
iron crystallizes in the isometric system, a common form being
the octohedron. This gives rise to a polygonal cross-sect ion of
grain. These crystal grains are known as ** allotriotnorphie "
crystals, i.e. crystals that have taken their shape from their
surroundings, in distinction to " idiomorphic crystals/' i.e. those
which have their external form freely developed.

The latter will form when a substance is free to crystalline
from a liquid or molten medium, as for instance1 in certain alloys
of tin and antimony, the compound Hn Kb will crystalline out
from the molten mother metal, in the form of small cubes*
When, however, a pure material, or certain alloys, freene at a
definite temperature or during a small temperature interval,
the crystals do not have the opportunity to develop external
form, and their shape is determined by that of their neighbors,
crystallizing at the same time.

Material of this kind is said to bo " holoerystdline/1 i>.
composed wholly of crystalline matter, with no interstitial fill-
ings between grains, or no ground mass present. When metals
or alloys are permitted to cool in molds, the surface*, of tho
ingot and the bottom or sides will frequently show the presence
of " dendrites " or skeleton crystallites, very finely developed.

1 Wra. Campbell, Cbor das Qcfttgo <te Mctalle, otc., Metallurgy, Vol. IV,
pp. 801, 825; Tho Structure of Motata and AlloyH, MatoUoKrophlHt, Vol. V,
p, 286; Mineral Industry, VoL XI, p, 659, John A, Mfttthnwii, Mineral
Industry, VoL X, p, 723.
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